A yellow-pigmented, motile, Gram-stain-negative, moderately halophilic and strictly aerobic bacterium, designated BA42AL-1 T , was isolated from water of a saltern of Santa Pola, Alicante, Spain. Strain BA42AL-1 T grew in media containing 5-20 % (w/v) salts (optimum 7.5 % salts). It grew between pH 6.0 and 9.0 (optimally at pH 7.5) and at 15-45 6C (optimally at 37 6C). Phylogenetic analysis based on the comparison of 16S rRNA gene sequences revealed that strain BA42AL-1 T is a member of the genus Aquisalimonas. The closest relatives to this strain were Aquisalimonas halophila YIM 95345 T and Aquisalimonas asiatica CG12 T with sequence similarities of 99.4 % and 97.0 %, respectively. DNA-DNA hybridization between the novel isolate and Aquisalimonas halophila YIM 95345 T revealed a relatedness of 54 %. The major fatty acids of strain BA42AL-1 T were C 18 : 1 v6c/C 18 : 1 v7c, C 19 : 0 cyclo v8c and C 16 : 0, and lower contents of C 12 : 0 and C 18 : 0 . The polar lipid pattern of strain BA42AL-1 T consisted of diphosphatidylglycerol, phosphatidylglycerol, phosphatidylmethylethanolamine, phosphatidylcholine, two glycolipids, a lipid and four unknown phospholipids. The G+C content of the genomic DNA of this strain was 65.0 mol%. Based on the DNA-DNA hybridization, phenotypic, chemotaxonomic and phylogenetic data presented in this study, strain BA42AL-1 T is proposed as a novel species of the genus Aquisalimonas, for which the name Aquisalimonas lutea sp. nov. is suggested. The type strain is BA42AL-1 T (5CCM 8472 T 5CECT 8326 T 5LMG 27614 T ).
Alicante, Spain, has permitted the detailed determination of the prokaryotic diversity on ponds with different salinities (Ghai et al., 2011; Fernández et al., 2014a) . We have developed strategies in order to isolate the dominant populations, including the recently described species Spiribacter salinus which is widely present in this and other hypersaline habitats (Ló pez-Pérez et al., 2013; Fernández et al., 2014b; Ventosa et al., 2014) . Recently we have isolated a novel halophilic bacterium, designated strain BA42AL-1 T that is phylogenetically related to the new genus Spiribacter and to other halophilic members of the family Ectothiorhodospiraceae. The aim of the present study was to determine the taxonomic position of strain BA42AL-1 T using a polyphasic approach. The data indicate that this isolate represents a novel moderately halophilic species within the genus Aquisalimonas.
26.4; CaCl 2 . 2H 2 O, 0.26.; KCl, 2.6; NaHCO 3 , 0.052; NaBr, 0.2 (Subov, 1931) , supplemented with 0.5 % (w/v) yeast extract (Pronadisa) and 1.8 % (w/v) agar (Difco) . The pH of the medium was adjusted to 7.5 with 1 M KOH. Colonies were picked and repeatedly restreaked onto isolation medium with 10 % (w/v) total salts until a pure culture was obtained. A yellow-pigmented, motile, Gram-stain-negative, strictly aerobic bacterium, designated BA42AL-1 T , was isolated. This strain was maintained on isolation medium with 10 % (w/v) total salts and as a glycerol suspension (40 %, v/v) at 280 u C. Aquisalimonas asiatica CECT 7151 T , obtained from the Spanish Collection of Type Cultures (CECT), and Aquisalimonas halophila YIM 95345 T obtained from Dr Shu-Kun Tang from Yunnan Institute of Microbiology, Yunnan University, Kunming, China, were used as reference strains for comparative purposes in this study.
Cell morphology and motility were examined using an Olympus CX41 microscope equipped with phase-contrast optics. Tests to determine salinity and temperature ranges and optimal conditions for growth were carried out at different salinities: 0.5, 3, 5, 7, 7.5, 8, 10, 12, 15, 20 and 25 % (w/v) total salts, and at temperatures ranging from 5 to 45 u C (in increments of 5 u C) and from 35 to 40 u C in increments of 1 u C. Finally the pH range for growth was determined in isolation medium at the optimal salinity and temperature adjusting the pH values from 5.5 to 9.5 (in increments of one pH unit), adding MES (for pH 5.5-6.0), PIPES (pH 6.5-7.0), Tricine (pH 7.5-8.5) or CHES (pH 9.0-9.5) at a concentration of 50 mM to the isolation medium (Scorpio, 2000) . Growth was determined by monitoring the optical density at 600 nm using a spectrophotometer.
Cells were motile, rod-shaped and arranged singly, in pairs or small chains ( Fig. S1 , available in the online Supplementary Material). Colonies of strain BA42AL-1 T on agar plates were circular, opaque and yellow-pigmented with a diameter of 0.2-0.5 mm. Strain BA42AL-1 T grew in media containing 5-20 % (w/v) salts and optimally in media containing 7.5 % (w/v) salts. No growth was observed in the absence of NaCl. It grew at temperatures in the range 15-45 u C (optimally at 37 u C) and at a pH 6.0-9.0 (optimally at pH 7.5). The strain was not able to grow anaerobically, determined after incubation in an anaerobic chamber (GasPak Anaerobic system; BBL).
Genomic DNA of the isolate was obtained using the method described by Marmur (1961) . The 16S rRNA gene was amplified by PCR using the forward primer 16F27 and the reverse primer 16R1488 (Mellado et al., 1995) . An almost complete 16S rRNA gene sequence (1451 nt) of strain BA42AL-1 T was obtained. Identification of phylogenetic neighbours and gene sequence similarity were accomplished by using the EzTaxon-e tool (Kim et al., 2012) . The 16S rRNA gene sequence was checked against both primary and secondary structures of the 16S rRNA molecule using the alignment tool of the ARB software package (Ludwig et al., 2004) . Phylogenetic trees were reconstructed using three different methods, namely the maximum-likelihood (Felsenstein, 1985) , maximumparsimony (Fitch, 1971 ) and neighbour-joining (Saitou & Nei, 1987) algorithms integrated in the ARB software. Analysis of the sequences studied revealed that the closest relatives were Aquisalimonas halophila YIM 95345 T (Zhang et al., 2014) and Aquisalimonas asiatica CG12 T (Márquez et al., 2007) showing 16S rRNA gene sequence similarities of 99.4 % and 97.0 %, respectively. Lower sequence similarities were obtained with respect to Alkalispirillum mobile SL-1 T (94.5 %), Alkalilimnicola ehrlichii MLHE-1 T (94.3 %), Arhodomonas aquaeolei ATCC 49307 T (93.9 %), Alkalilimnicola halodurans 34Alc T (93.9 %) and Spiribacter salinus M19-40 T (93.9 %). The phylogenetic tree ( Fig. 1 ) reconstructed using the maximum-parsimony algorithm confirmed that strain BA42AL-1 T is related to Aquisalimonas halophila YIM 95345 T and Aquisalimonas asiatica CG12 T , and that they constituted a single cluster, which is further related to the species Spiribacter salinus (Leó n et al., 2014) and other species belonging to the family Ectothiorhodospiraceae. Similar tree topologies were obtained using the neighbour-joining and maximum-likelihood treeing methods ( Fig. 1 ).
DNA-DNA hybridization studies were performed in order to determine if the novel isolate constituted the same or different species with respect to the type strains of related species of the genus Aquisalimonas. These studies were carried out using the competition procedure of the membrane method (Johnson, 1994) as described by Ventosa et al. (2004) . DNA-DNA hybridization values for strain BA42AL-1 T with Aquisalimonas halophila YIM 95345 T and Aquisalimonas asiatica CECT 7151 T were 54 % and 23 %, respectively. These values are lower than 70 % and confirmed that strain BA42AL-1 T represents a novel species of the genus Aquisalimonas, with respect to the type strains of the most closely related species (Wayne et al., 1987; Stackebrandt & Goebel, 1994) .
For phenotypic characterization, all features were determined by growing the strain in the medium prepared at 10 % (w/v) total salts, pH 7.5 and at an incubation temperature of 37 u C. Catalase activity was determined by adding a 1 % (w/v) H 2 O 2 solution to colonies on solid medium. The oxidase test was performed using a DrySlide assay (Difco). Biochemical tests were performed as described by Cowan & Steel (1977; Barrow & Feltham, 2003) : hydrolysis of casein, gelatin, starch, Tween 80 and aesculin; urease, methyl red and indole production; Voges-Proskauer test; nitrate and nitrite reduction; and Simmons's citrate. Production of H 2 S was determined by a strip of lead acetate paper (PbCOOCH 3 ) held in the top of an inoculated tube prepared with liquid medium (Clarke, 1953) . Production of acid from different carbohydrates was tested in a medium with 0.5 % (w/v) yeast extract and supplemented with 1 % (w/v) of the carbohydrate assayed and sterilized separately as described by Ventosa et al. (1982) . To determine the utilization of different organic substrates as carbon and energy sources, a medium containing 0.05 % (w/v) yeast extract and supplemented with 1 % (w/v) of the tested substrate was used (Ventosa et al., 1982) .
Strain BA42AL-1 T was catalase-and oxidase-positive. The following tests were positive: Voges-Proskauer, nitrate and nitrite reduction. Tween 80 and starch were hydrolysed. Indole production from tryptone, Simmons's citrate, methyl red and urease tests were negative. Casein, gelatin and aesculin were not hydrolysed. H 2 S was not produced. Other phenotypic characteristics of strain BA42AL-1 T are included in Table 1 and in the species description.
Antimicrobial susceptibilities were performed by spreading the culture suspension on solid medium plates and applying discs impregnated with the antimicrobial compounds according to the conventional Bauer-Kirby method (Bauer et al., 1966) . Plates were incubated at 37 u C for 5 days and the inhibition zone was interpreted. The following antimicrobial compounds were tested: ampicillin (10 mg), neomycin (10 mg), novobiocin (30 mg), rifampicin (30 mg), gentamicin (10 mg), trimethoprim+sulfametoxazol (23.75 ng/1.25 ng), erythromycin (15 mg), chloramphenicol (30 mg), nalidixic acid (30 mg) and kanamycin (30 mg). Strain BA42AL-1 T was resistant to ampicillin, neomycin, novobiocin, rifampicin, gentamicin, trimethoprim+sulfametoxazol, erythromycin, chloramphenicol, nalidixic acid and kanamycin, in contrast to Aquisalimonas halophila YIM 95345 T that presented sensitivity to rifampicin and chloramphenicol.
The genomic DNA G+C content was determined from the mid-point (T m ) of the thermal denaturation profile (Marmur & Doty, 1962) , using the equation of Owen & Hill (1979) . The DNA G+C content of strain BA42AL-1 T was 65.0 mol%. This value is close to those described for the species Aquisalimonas asiatica (63.6-64.0 mol%) (Márquez et al., 2007) and slightly different from that of Aquisalimonas halophila YIM 95345 T (62.1 mol% as determined in this study and 59.4 mol% according to Zhang et al., 2014) (Table 1) .
Cell biomass for fatty acid and polar lipid analyses of strain BA42AL-1 T and Aquisalimonas halophila YIM 95345 T was obtained by cultivation in a medium using the same growth conditions [7.5 % (w/v) salts, pH 7.5] and incubation at 37 u C for 5 days. The whole-cell fatty acid composition was determined on cultures reaching the late-exponential stage of growth according to the four-quadrants-streak method (Sasser, 1990) . Fatty acid methyl esters were prepared and analysed according to the standard protocol of the Microbial Identification System (MIDI). This study was The major fatty acids of strain BA42AL-1 T were C 16 : 0, C 18 : 1 v6c/C 18 : 1 v7c, C 19 : 0 cyclo v8c and moderate contents of C 12 : 0 and C 18 : 0 . The major fatty acids of strain BA42AL-1 T were similar to those of Aquisalimonas halophila YIM 95345 T but they differ in the percentages of some fatty acids (Table S1 ).
The polar lipids of strain BA42AL-1 T were analysed by the Identification Service of the Deutsche Sammlung von Mikroorganismen und Zellkulturen (DSMZ; Braunschweig, Germany). The polar lipid profile of strain BA42AL-1 T included diphosphatidylglycerol, phosphatidylglycerol, phosphatidylcholine, phosphatidylmethylethanolamine, two glycolipids, a lipid and four unknown phospholipids (Fig.  S2 ). This polar lipid profile of strain BA42AL-1 T is quite similar to those obtained for Aquisalimonas halophila YIM 95345 T and Aquisalimonas asiatica CG12 T but some minor differences were found, such as the absence of phosphatidylinositol and aminolipids in the novel isolate that were Table1. Characteristics that differentiate strain BA42AL-1 T from closely related species of the genus Aquisalimonas Strains: 1, BA42AL-1 T ; 2, Aquisalimonas halophila YIM 95345 T ; 3, Aquisalimonas asiatica CECT 7151 T . All data are from this study except where indicated otherwise. All strains contained C 16 : 0, C 18 : 1 v6c/C 18 : 1 v7c, C 19 : 0 cyclo v8c, C 12 : 0 and C 18 : 0 as major fatty acids. +, Positive reaction; 2, negative reaction. 
Utilization of compounds as carbon and energy sources: detected in the two species of the genus Aquisalimonas (Zhang et al., 2014) .
Overall, the phylogenetic study based on the comparison of 16S rRNA gene sequences shows that strain BA42AL-1 T forms a robust branch with high bootstrap support with the other two recognized species of the genus Aquisalimonas. DNA-DNA hybridization demonstrated that the novel strain constitutes a different genospecies. In addition, the phenotypic characterization showed that some features were different between the novel isolate and the two closest species of the genus Aquisalimonas, such as the hydrolysis of starch and Tween 80, nitrite reduction, urease, H 2 S production, and utilization of several carbohydrates and organic compounds as sole carbon and energy sources (Table 1) . On the other hand, chemotaxonomic data show that strain BA42AL-1 T is related to the species of the genus Aquisalimonas but some differential features were observed with respect to the fatty acid composition and polar lipid profile. In summary, these features indicate that strain BA42AL-1 constitutes a novel species of the genus Aquisalimonas, for which the name Aquisalimonas lutea sp. nov. is proposed.
Description of Aquisalimonas lutea sp. nov.
Aquisalimonas lutea (lu9te.a. L. adj. lutea golden-yellow pigmented).
Cells are rod-shaped, 0.05-0.161.0-5.0 mm in size and stain Gram-negative. Endospores are not produced. Colonies are circular, opaque and yellow-pigmented with a diameter of 0.2-0.5 mm after 5 days incubation at 37 u C on plates containing 7.5 % (w/v) total salts. Growth occurs at 15-45 u C and pH 6.0-9.0 with optimal growth at 37 u C and pH 7.5. Moderately halophilic, growth is not observed without NaCl. Growth occurs in the presence of 5-20 % (w/v) salts and optimally in media containing 7.5 % (w/v) salts. Unable to grow anaerobically. Catalase-and oxidasepositive. Nitrate and nitrite are reduced. Starch and Tween 80 are hydrolysed. Casein, gelatin and aesculin are not hydrolysed. H 2 S is not produced. Voges-Proskauer test is positive. Indole, Simmons's citrate, methyl red and urease tests are negative. Acid is produced from D-mannose and D-xylose, but not from amygdalin, arbutin, glycerol, D-arabinose, D-fructose, D-glucose, D-mannitol, D-galactose, lactose, sucrose, melezitose, melibiose, raffinose or sorbitol.
The following compounds are utilized as sole source of carbon and energy: starch, D-arabinose, cellobiose, D-fructose, D-galactose, D-glucose, lactose, maltose, D-mannose, melibiose, raffinose, D-xylose, L-valine, L-ornithine, L-glutamine, L-serine, L-threonine, L-phenylalanine, L-methionine, Llysine, L-isoleucine, butanol, dulcitol, ethanol, glycerol, D-mannitol, myo-inositol, propanol, D-sorbitol, xylitol, methanol, benzoate, formate, fumarate, propionate and hippurate. The following compounds are not utilized as sole source of carbon and energy: L-cysteine, citrate, DL-malate, DL-tartrate and succinate. The predominant fatty acids are C 16 : 0, C 18 : 1 v6c/C 18 : 1 v7c, C 19 : 0 cyclo v8c and moderate contents are C 12 : 0 and C 18 : 0 . Polar lipids include diphosphatidylglycerol, phosphatidylglycerol, phosphatidylcholine, phosphatidylmethylethanolamine, two glycolipids, a lipid and four unknown phospholipids.
The type strain is BA42AL-1 T (5CCM 8472 T 5CECT 8326 T 5LMG 27614 T ), isolated from water of a marine saltern in Santa Pola, Alicante, Spain. The DNA G+C content of the type strain is 65.0 mol%.
